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ABSTRACT Objective: To analyze the changes of lung function and quality of life before and after three-dimensional conformal
radiotherapy for esophageal cancer and the influencing factors of radiation pneumonia. Methods: 102 patients with esophageal cancer
who were treated by three dimensional conformal radiotherapy in our hospital from November 2017 to November 2019 were collected
for investigation and study. The pulmonary function of patients before and after radiotherapy was tested and compared. The quality of life
of the two groups before and after radiotherapy was evaluated and compared by quality of life assessment (QLQ-C30). According to the
incidence of radiation pneumonia after radiotherapy, the patients were divided into radiation pneumonia group and non radiation pneu-
monia group. The clinical data of the two groups were compared and analyzed. The influencing factors of radiation pneumonia after
three-dimensional conformal radiotherapy for esophageal cancer were analyzed by single factor and multi factor Logistic regression.
Results: There was no significant difference in vital capacity (VC) in the predicted value, forced vital capacity (FVC) in the predicted val-
ue, forced expiratory volume in the first second (FEV1) in the predicted value and maximum ventilation volume (MVV) in the predicted
value between the patients before and after radiotherapy (P2>0.05). The percentage of diffusion capacity of carbon monoxide (DLCO) in
the predicted value after radiotherapy is lower than that before radiotherapy (P<0.05). The scores of QLQ-C30 after radiotherapy were
lower than those before radiotherapy (P<0.05). Among the 102 patients, 33 (32.35%) had radiation pneumonia. Single factor analysis
showed that there was no significant difference in gender, body mass index (BMI), smoking history, drinking history, tumor size, patho-
logical type, tumor location, combined chemotherapy between the two groups (P>0.05), but there was significant difference in age, com-

bined basic lung disease, volume of whole lung receiving 20GY (V20), average dose of whole lung irradiation (MLD) (P<0.05). The mul-
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tivariate logistic regression analysis showed that age 2 60 years old, combined with pulmonary basic diseases, V20 2 30%, MLD 2

1200cgy were the risk factors of radiation-induced pneumonia after three-dimensional conformal radiotherapy for esophageal cancer

(OR=1.309, 1.193, 1.416, 1.309, P<0.05). Conclusion: Three dimensional conformal radiotherapy for esophageal cancer will have a neg-

ative effect on pulmonary diffusion function and quality of life. Some patients will have radiation pneumonia after radiotherapy, which is

mainly affected by age, basic lung disease, V20, MLD and other high-risk factors.
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fluencing factors
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Table 1 Comparison of lung function indexes before and after radiotherapy(xt s, %)

) VC in the predicted FVC in the FEVI in the MVV in the DLCO in the
Time " value predicted value predicted value predicted value predicted value
Before radiotherapy 102 89.23+ 5.48 94.32+ 4.13 83.19% 6.33 68.15+ 5.98 94.68+ 4.19
After radiotherapy 102 90.37+ 5.63 93.43% 4.92 82.56% 6.15 69.22+ 5.81 86.18+ 5.75
t 1.465 1.399 0.721 1.296 12.066
P 0.144 0.163 0.472 0.196 0.000
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Table 2 Comparison of QLQ-C30 scores of patients before and after radiotherapy(xt s, score)

Time n Somatic function Role function Emotional function Cognitive function Social function
Before radiotherapy 102 90.23+ 5.98 89.26% 5.39 88.23+ 6.92 85.12+ 6.98 83.82+ 6.18
After radiotherapy 102 85.38% 7.34 84.12+ 6.68 82.79+ 6.34 78.91% 7.03 77.09% 6.93
t 5.174 6.048 5.854 6.331 7.320
P 0.000 0.000 0.000 0.000 0.000
2.3 SRR R R 5T ZRR R AT R, PR A TR  BMILL WA s AR
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Table 3 Single factor analysis on the incidence of radiation pneumonia

Radiation pneumonitis Nonradioactive
Factors . t/x? P
group(n=33) pneumonia group(n=69)
Male 19(57.58) 36(52.17) 0.262 0.609
Gender
Female 14(42.42) 33(47.83)
Age (year) 67.93% 8.97 56.27+ 7.93 6.656 0.000
BMI(kg/m?) 22.98+ 2.85 22.65+ 2.90 0.541 0.590
Yes 4(12.12) 10(14.49) 0.106 0.745
Smoking history
No 29(87.88) 59(85.51)
Yes 8(24.24) 15(21.74) 0.080 0.777
Drinking history
No 25(75.76) 54(78.26)
Tumor size( cm) 598+ 1.97 5.78+ 1.89 0.493 0.623
Adenocarcinoma 2(6.06) 2(2.90) 2.750 0.253
Pathological type Squamous cell carcinoma 30(90.91) 67(97.10)
Small cell carcinoma 1(3.03) 0(0.00)
Cervical segment 8(24.24) 22(31.88) 1.812 0.404
Tumor location Upper thoracic segment 15(45.45) 34(49.28)
Lower thoracic segment 10(30.30) 13(18.84)
Combined Yes 24(72.73) 47(68.12) 0.224 0.636
chemotherapy No 9(27.27) 22(31.88)
Pulmonary basic Yes 22(66.67) 21(30.43) 12.018 0.001
diseases No 11(33.33) 48(69.57)
V20(%) 38.97+ 9.32 27.16x 8.03 6.592 0.000

MLD(cGy) 1587.39+ 319.32 1097.47+ 287.37 7.769 0.000
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Table 4 Variable assignment

Factors Variable Assignment
Radiation pneumonitis Y Happen=1, Not happen=0
Age X1 2 60 years=1,<60 years=0
Pulmonary basic diseases X2 Yes =1,No =0
V20 X3 2 30% =1,<30% =0
MLD X4 2 1200cGy=1,<1200 cGy =0
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Table 5 Analysis of multiple factors influencing the occurrence of radiation pneumonia

Variable B SE Wald x* OR(95%CT) P
Age= 60 year 0.309 0.287 3.892 1.309(1.113~1.562) 0.008
Pulmonary basic diseases 0.391 0.276 2.997 1.193(1.003~1.417) 0.002
V202 30% 0.403 0.296 3.341 1.416(1.218~1.649) 0.006
MLDz 1200cGy 0.349 0.236 4.131 1.309(1.171~1.714) 0.002
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